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Description

Field of the Invention

[0001] This invention relates to communication unit
frequency (R.F) communication systems, including but
not limited to transmission of messages in RF commu-
nication systems.

Background of the Invention

[0002] The basic operation and structure of a land mo-
bile communication unit system is well known. Land mo-
bile communication unit systems typically comprise one
or more communication units (e.g., vehicle-mounted or
portable communication units in a land mobile system
and communication unit/telephones in a cellular system)
and one or more repeaters that transceive information
via the RF communication resources. These communi-
cation resources may be narrow band frequency modu-
lated channels, time division multiplex slots, frequency
pairs, and so forth. Land mobile communication unit sys-
tems may be organized as trunked communication sys-
tems, where a plurality of communication resources is
allocated amongst a group of users by assigning the re-
peaters on a communication-by-communication basis
within an RF coverage area.
[0003] Large communication systems comprising a
large number of communication units are known to exist.
At times, when a site failure occurs in such a system, the
communication units that are presently registered at a
failed site will want to affiliate or register with an adjacent
site in order to avoid being isolated from their group com-
munications. At times, however, it is possible that a very
large number of communication units will try to re-register
at an adjacent site in a very short time frame, causing
the control channel on which registration takes place to
become flooded with requests and the site may subse-
quently become incapable of processing any requests,
including normal communication requests.
[0004] At other times, there may be a need for a large
number of communication units to transmit messages on
a single channel in a short period of time. In a broadcast
data system, a single transmission may target numerous
receiving communication units, sometimes thousands of
units. Because each of the units must send either an ACK
(acknowledgment) or a NACK (negative acknowledg-
ment) for each data frame, the return channel becomes
inundated with thousands of messages, consuming val-
uable time on the communication channel. If use of the
return channel is not coordinated, many of these mes-
sages are likely to coincide at least partially, resulting in
corrupted ACKs and NACKs, rendering the transmitter
unable to distinguish which messages were received
successfully and which ones were not. One method for
returning ACKs and NACKs via a return channel in a
coordinated manner is to designate a particular time in-
terval for each unit to transmit an ACK/NACK. When there

are numerous communication units, such a system is
wasteful of the communication channel, and messages
will take a very long time to be transmitted.
[0005] WO 91/16775 discloses a communication sys-
tem including data terminals and controllers. The con-
trollers have distinct areas of responsibility in which they
communicate with particular data terminals. The control-
lers map data terminals to groups and grant transmission
time to each group in turn by polling. The controllers map
the terminals to groups having a minimum number equal
to a single terminal, corresponding to straight polling, and
a maximum number equal to the total number of terminals
in the system, corresponding to a singly-slotted ring, and
dynamically change the group sizes and mappings in re-
sponse to the system activity.
[0006] US 5,481,541 discloses communications appa-
ratus, such as remote data/control apparatus. A first unit
and a second unit are arranged to exchange messages
over a communication channel. To avoid collision be-
tween responses between different remote units, the first
unit has device for requesting a response from the sec-
ond unit and circuit for communicating to the second unit
a value representing a time delay and the second unit
has device for monitoring the channel, determining when
the channel becomes free and transmitting its response
to the first unit delayed by that time delay after the channel
becomes free.
[0007] US 5,390,360 discloses radio frequency com-
munication system in which a primary unit interrogates
a plurality of secondary units over a radio communication
channel. The primary unit receives a command to initiate
an interrogation cycle over the communication channel.
The primary unit then selects a time delay from a set of
time delays, and transmits an interrogation request to
each secondary unit of at least a subset of the plurality
of secondary units in series after the selected time delay
if the channel is free at the end of the selected time delay.
The primary unit then selects the longest time delay for
the next interrogation cycle if a channel grant command
is received, and selects a shorter time delay for the next
interrogation cycle if no channel grant command is re-
ceived.
[0008] Accordingly, there is a need for a method of
coordinating transmission of a large number of messages
on a single channel in an orderly fashion, such that all
messages are received without taking an extraordinary
amount of time or flooding the channel to such degree
that the communication site becomes unusable.

Summary of the Invention

[0009] In a first aspect, the present invention provides
a method of operation in a RF mobile communication
system in which talkgroups may be established between
communication units, as claimed in claim 1.
[0010] Further aspects are as claimed in the depend-
ent claims.
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Brief Description of the Drawings

[0011]

FIG. 1 is a block diagram of a communication system
in accordance with the invention.
FIG. 2 is a flowchart showing a method of registering
multiple communication units in accordance with the
invention.
FIG. 3 is a flowchart showing a method of registering
multiple communication units as performed by a con-
troller in accordance with the invention.

Description of a Preferred Embodiment

[0012] The following describes an apparatus for and
method of scheduling or coordinating transmission of a
large number of messages on a single channel in an or-
derly fashion. In the case where a large number of com-
munication units need to register in a system, messages
are coordinated such that at least one communication
unit of each talkgroup in the system is quickly registered,
thereby enabling talkgroup activity to take place, and the
remaining unregistered communication units are then ex-
pediently registered by transmitting their registration
messages. All messages are received without taking an
extraordinary amount of time or flooding the channel to
such degree that the communication site becomes un-
usable.
[0013] A method of the present invention comprises
the steps of detecting an elevated registration level of at
least a part of a communication system, selecting a first
time, determining a first random registration time that is
less than or equal to the first time, registering a first com-
munication unit from a first talkgroup at the first random
registration time, and upon receiving a group activity
message for the first talkgroup, delaying registration by
at least a second communication unit from the first talk-
group. The method may additionally comprise the steps
of selecting a second time, determining a second random
registration time that is less than or equal to the second
time, registering a first communication unit from a second
talkgroup at the second random registration time, and
upon receiving a registration acknowledgment for the
second talkgroup, delaying registration by at least a sec-
ond communication unit from the second talkgroup. The
method may further comprise the steps of detecting a
group activity message from each intended talkgroup of
a plurality of talkgroups, selecting a third time, determin-
ing a third random registration time that is less than or
equal to the third time, and registering at the third random
registration time.
[0014] Another method of the present invention com-
prises the steps of detecting, by a controller, an elevated
registration level of at least a part of a communication
system, selecting a first time, broadcasting the first time
to a plurality of communication units, receiving a regis-
tration from a first communication unit of a first talkgroup,

and sending a registration acknowledgment to the first
communication unit of the first talkgroup. The method
may additionally comprise the steps of selecting a second
time, broadcasting the second time to the plurality of com-
munication units, receiving a registration from a first com-
munication unit of a second talkgroup, and sending a
registration acknowledgment to the first communication
unit of the second talkgroup. The method may further
comprise the steps of detecting a group activity message
from each intended talkgroup of a plurality of talkgroups,
selecting a third time, broadcasting the third time to the
plurality of communication units, and receiving a regis-
tration from a non-registered communication unit of the
plurality of communication units.
[0015] The step of selecting the first time may com-
prises the steps of determining at least one of: a number
of communication units expected to register; a current
inbound request load; and a tolerable registration failure
rate; and selecting the first time by utilizing at least one
of the number of communication units expected to reg-
ister, the current inbound request load, and the tolerable
registration failure rate. The step of selecting the second
time or the third time may comprise the steps of deter-
mining at least one of: a number of communication units
expected to register; a current inbound registration load;
a current inbound non-registration load; and a tolerable
registration failure rate; and selecting the second time by
utilizing at least one of the number of communication
units expected to register, the current inbound registra-
tion load, the current inbound non-registration load, and
the tolerable registration failure rate.
[0016] Another method of the present invention com-
prises the steps of detecting, by a communication unit in
a first talkgroup, an elevated registration level of at least
a part of a communication system, selecting a first time,
determining a first random registration time that is less
than or equal to the first time, monitoring for a group ac-
tivity message for the first talkgroup, and when the group
activity message is received before the first random reg-
istration time, delaying registration by the communication
unit. When the first random registration time occurs be-
fore the group activity message is received, the commu-
nication unit registers at the first random registration time.
The method may additionally comprise the steps of mon-
itoring for a group activity message for a talkgroup other
than the first talkgroup, when group activity message for
a talkgroup other than the first talkgroup is received, se-
lecting a second time, determining a second random reg-
istration time that is less than or equal to the second time,
and when a group activity message is received for the
first talkgroup before the second random registration
time, delaying registration by the communication unit.
When the second random registration time occurs before
the group activity message is received, the communica-
tion unit registers at the second random registration time.
The method may further comprise the steps of detecting
a group activity message from each intended talkgroup
of a plurality of talkgroups, selecting a third time, deter-
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mining a third random registration time that is less than
or equal to the third time, and registering at the third ran-
dom registration time.
[0017] A block diagram of a communication system is
shown in FIG. 1. A controller 101, such as a Zone Con-
troller available from Motorola, Inc., controls a commu-
nication system comprising at least three communication
sites S1, S2, and S3 having three different coverage ar-
eas 103, 105, and 107, respectively. At each of these
sites is a bank of repeaters or base stations 109 that
source multiple communication resources. Distributed
throughout the coverage area of a communication sys-
tem are a number of communication units 111, 113, 115,
and 117. If, for example, the site S2 controlling the middle
coverage area 105 loses contact with the controller 101
or in some other way is unable to provide wide-area or
inter-site communications, all the communication units
111, 113, 115, and 117 that are presently affiliated with
the communication site S1 supporting coverage area 105
will go to the nearest adjacent site capable of wide-area
communications and register. Typically, the communica-
tion units 111 and 113 will attempt to register at the first
site S 1 and the communication units 115 and 117 will
attempt to register at the third site S3. In the preferred
embodiment, registering at a site comprises sending a
message including a communication unit identification
and a talkgroup identification.
[0018] The present invention provides a method of or-
derly registration by these communication units 111, 113,
115, and 117 such that collisions between the commu-
nication units when they try to register will be avoided,
while recovering the ability to more efficiently provide
communication resources to the communication system.
The present invention also provides for an orderly coor-
dination of transmission other types of messages, such
as ACKs and NACKs, and all such messages will be re-
ferred to as registration messages, and the act of trans-
mitting registration messages will be referred to as reg-
istering throughout the specification. Registering com-
prises transmitting a message comprising at least one of
a communication unit identification, a talkgroup identifi-
cation, and an acknowledgment.
[0019] A method of registering multiple communication
units is shown in the flowchart of FIG. 2. Many of the
steps of the flow chart of FIG. 2 may be performed by
either a controller 101 or a communication unit 111. In
the preferred embodiment, the controller 101 performs
as many steps of the method of FIG. 2 as possible, i.e.,
by performing the method in the flowchart of FIG. 3, and
the communication unit 111 performs the remaining
steps. The flowchart of FIG. 2 will be described with re-
spect to a communication unit 111, and those steps that
may be performed by a controller 101 will be so desig-
nated. At step 201, an elevated registration level is de-
tected. The elevated registration level may occur at one
or more sites of the communication system. In one em-
bodiment, such detection comprises detecting a site fail-
ure. Alternatively, the detection may comprise receiving

an indication of the elevated registration level, for exam-
ple, from controller 101. In addition, the detection may
comprise the communication unit 111 determining the
registration level of at least part of the communication
system, and when the registration level is above a thresh-
old, establishing that the registration level is elevated.
The threshold may be, for example, three registration
messages per second over a two minute time interval.
Step 201 may be performed by a controller 101. The con-
troller 101, in the preferred embodiment, detects an ele-
vated registration level when an adjacent site failure is
detected, for example, when communications or commu-
nication links to the adjacent site are not operational. Al-
ternatively, the controller 101 may receive an indication
of the elevated registration level from one of the sites S1,
S2, or S3 or a communication unit 111 in the communi-
cation system. Further, the detection may comprise the
controller 101 determining the registration level in at least
part of the communication system, and when the regis-
tration level is above a threshold, establishing that the
registration level is elevated. The threshold may be the
same threshold as used by a communication unit 111.
[0020] At step 203, a group recovery time is selected.
In this alternative embodiment, the step of selecting a
group recovery time may comprise calculating a time
large enough for a predetermined number of communi-
cation units to register when step 203 is performed by a
communication unit 111. Alternatively, the communica-
tion unit 111 may select the group recovery time by ex-
tracting the group recovery time from a message re-
ceived from the controller 101 or another infrastructure
entity such as a site controller or intelligent repeater, such
as an IntelliRepeater™ base station or repeater available
from Motorola, Inc. The group recovery time may be
stored in the communication unit 111. The controller may
also perform the step of determining the group recovery
time at step 203, as described in the description for FIG.
3. The process then continues with step 205, where a
random registration time is determined from the group
recovery time. Ideally, the random registration time is less
than or equal to the group recovery time.
[0021] At step 207, it is determined if the random reg-
istration time has occurred. If the random registration
time has occurred at step 207, the communication unit
111 registers at step 209, and the process ends. If at step
207, the random registration time has not yet occurred,
the process continues with step 211, where it is deter-
mined if group activity has occurred. Group activity in the
preferred embodiment comprises receiving a group ac-
tivity message such as a registration acknowledgment,
a group call message, or a group signalling message. A
registration acknowledgement includes a response by
the controller to a registration request message. A group
call message includes a message indicating that a group
call is active at the communication site. Group signalling
includes any type of signalling that relates to a group
service, such as an emergency alarm message, that in-
dicates an emergency situation is occuring on a particular
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talkgroup. The group activity message includes an iden-
tification of a talkgroup in the preferred embodiment. De-
tection of such activity may take place by the communi-
cation unit 111 monitoring a control channel within the
communication system. The controller 101 checks for
group activity by observing the control channel at step
211 and through processing of talkgroups from commu-
nication registrations or other group activity messages
as described above. If there is no group activity at step
211, the process continues with step 207. If there is group
activity at step 211, the process continues with step 212,
where it is determined if the activity belongs to the talk-
group in which the communication unit 111 belongs. If
the talkgroup activity belongs to the unit’s talkgroup, the
process continues with step 213, where registration is
delayed. In the preferred embodiment, registration is de-
layed for communication units in the talkgroup for which
group activity was detected at step 211 for those the com-
munication units 111 that had not yet registered. The
delay time may comprise delaying until at least one com-
munication unit from each talkgroup within the plurality
of talkgroups in the communication system is registered.
[0022] At step 215, it is determined if all the talkgroups
intended for use in this communication site are active.
Talkgroups intended for use are those talkgroups at this
communication site that will be initiating or participating
in a conversation. Thus, a talkgroup is active when some
form of group activity, such as registration by a member
of the talkgroup, is detected. A communication unit 111
may make such a determination by setting a timer and
detecting expiration of the timer. The time for the timer
would be set to an estimate of time taken for each of the
talkgroups in the communication unit’s system to have
activity detected. An alternative method for the commu-
nication unit 111 to determine when all talkgroups are
active is to determine when no new talkgroup activity
occurs over a predetermined time on the control channel.
Alternatively, the communication unit may determine
when new communication unit registration on the control
channel falls below a threshold, such as average regis-
tration levels, during a predetermined time period. See
FIG. 3 for a description of how step 215 is performed by
a controller 10 1.
[0023] If talkgroup activity at step 212 did not belong
to the unit’s talkgroup, the process continues with step
217, where a new group recovery time is selected. When
a communication unit selects the new group recovery
time, the new group recovery time may simply be a de-
creased value from the previous group recovery time,
and may be a fixed time. See FIG. 3 for examples of how
a controller 101 selects a new group recovery time. Step
215 is performed until all talkgroups are active. If at step
215, all talkgroups are active, the process continues with
step 219, where an individual recovery time is selected.
The communication unit 111 may select an individual re-
covery time in a manner similar to the manner for select-
ing an initial group recovery time at step 203. The con-
troller 101 may set a time in a manner similar to how it

would select a time at step 203. Either the communication
unit 111 or the controller 101 may select the individual
recovery time at step 219, and such a process is not
dependent upon which of these devices determined the
group recovery time at step 203. Further, the individual
recovery time may be set equal to the original group re-
covery time from step 203. At step 221, the random reg-
istration time is determined by the communication unit,
and at step 223, the communication unit registers at the
random registration time, and the process ends.
[0024] A method, as may be performed by a controller
101, of scheduling communication unit registration is
shown in the flowchart of FIG. 3. At step 301, an elevated
registration level is detected by the controller 101. An
elevated registration level may be present in only a part
of the communication system, such as at one or two of
the many sites in a communication system. Elevated lev-
els typically occur when one site of a multiple site com-
munication system fails, loses contact with the rest of the
system, or loses the capability of inter-site communica-
tions, also referred to as wide-are communications. An
elevated level may also be assumed for specific times of
day, such as a the change of a work shift or in an emer-
gency situation.
[0025] At step 303, a group recovery time is selected.
In the preferred embodiment, the controller determines
the number of communication units expected to register
at a particular site, a current inbound request load at the
site, and a tolerable registration failure rate. The control-
ler 101 then selects the group recovery time by utilizing
the number of communication units expected to register,
the current inbound request load, and the tolerable reg-
istration failure rate. The following equation may be used:

where: T = time value, in seconds; a = constant; S =
expected number of communication units to register; F
= failure rate, as a percentage (0 to 100, not 0.00 to 1.00);
c = constant; and B = baseline traffic load, in messages
per second. In the preferred embodiment, the constants
have the values a = 1.4 and c = 0.06. The expected
number of communication units can be calculated as fol-
lows: 

where: S = expected number of communication units; T
= time value, calculated above; N = new registration rate,
in registrations per second; and M = baseline registration
rate, i.e., the number of registrations per second prior to
the elevated registration level. The formula for T is used
first, with a starting value of S, which may be the (total
number of communication units)/(number of adjacent
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sites) in the situation where a site becomes unavailable,
or an estimate related to the reason for the elevated reg-
istration level, such as a message sent to S communica-
tion units that requires an ACK from each communication
unit. Then, the second formula is used to update the ex-
pected number of communication units based on meas-
uring what is going on in the system. To prevent (ln(F) -
ln(c) - a*B) from being negative or 0, in the preferred
embodiment, if (ln(F) - ln(c) - a*B) is less than a small
positive value (such as 0.1), then T is set as a large pos-
itive value (such as 1000 seconds).
[0026] At step 305, the group recovery time selected
at step 303 is broadcasted to the appropriate target com-
munication units, such as those at the site for which an
elevated registration level was detected at step 301. At
step 307, any incoming registrations are processed by
the controller 101. The controller 101 may detect group
activity by receiving a registration for a talkgroup,
processing a group call message, or processing a group
signalling message, as described above. The process
continues with step 311, where the controller determines
if all of the talkgroups intended for use at the site are
active. In the preferred embodiment, the controller 101
makes such a determination by waiting until a commu-
nication unit has registered for each of the talkgroups
that the controller 101 has registered in the system. Such
registration may have occured prior to step 301. The con-
troller may also allow for fewer than all talkgroups to be
active, if no activity for inactive talkgroups occurs over a
certain period of time.
[0027] If all the talkgroups are not presently active at
step 311, the process continues with step 313, where the
controller selects a new group recovery time, and the
process continues with step 305. The new group recov-
ery time may be determined by first determining at least
a number of communication units expected to register at
the site, a current inbound registration load at the site, a
current inbound non-registration load at the site, and a
tolerable registration failure rate. The current inbound
registration load at the site is the rate at which registration
messages are being received, in messages per second.
The current inbound non-registration load at the site is
the rate at which any other inbound message is received,
in messages per second. The tolerable registration fail-
ure rate is the percentage of registration messages that
can fail and still consider the system to be operating with
acceptable performance. The controller 101 then utilizes
at least one of the number of communication units ex-
pected to register, the current inbound registration load,
the current inbound non-registration load, and the toler-
able registration failure rate to determine a new group
recovery time. This information may be found in a table
within the controller, or calculated using an equation,
such as the one described above. Typically, the new
group recovery time is a shorter time than the previous
group recovery time. Once all talkgroups are active at
step 311, the process continues with step 315, where an
individual recovery time is selected by the controller 101.

In the preferred embodiment, the controller 101 deter-
mines at least one of the number of communication units
expected to register, a current inbound registration load
at the site, a current inbound non-registration load at the
site, and a tolerable registration failure rate. The control-
ler 101 then utilizes at least one of these factors to yield
the individual recovery time at step 315. An equation such
as described above may be used. At step 317, the indi-
vidual recovery time is broadcasted, and individual reg-
istrations are processed as is known in the art at step
319, and the process ends. In the preferred embodiment,
the steps of the flowchart of FIG. 3 are performed on a
site-by-site basis, i.e., for each site where an elevated
registration level is detected.
[0028] The following describes a particular application
for the present invention. Upon detection of a failure of
one site S2 of a multiple-site communication system, the
controller 101 determines how many communication
units 111, 113, 115, and 117 could possibly move to each
of the wide-area sites S1 and S2 adjacent to the failed
site S2, by determining the number of communication
units registered at the failed site, and dividing that among
the number of sites adjacent to the failed site. The con-
troller 101 then broadcasts a group recovery time needed
for all communication units to register without colliding.
Each of the communication units then determines a ran-
dom registration time based on the broadcasted group
recovery time and registers at the random registration
time, unless talkgroup activity for the talkgroup associat-
ed with the communication unit is detected before the
random registration time for that particular communica-
tion unit. If talkgroup activity is detected, all communica-
tion units in that talkgroup that have not yet registered
will delay registration. Each time talkgroup activity or a
new registration with a not yet registered (i.e., affiliated)
talkgroup occurs, the controller 101 recalculates a new
recovery time to take into account that the recently reg-
istered or active talkgroup no longer needs to register to
obtain talkgroup resources at that site. This new recovery
time will be shorter than the previous group recovery time.
Each time activity for a new talkgroup is detected, the
group recovery time shrinks until all talkgroups are ac-
counted for in the system. When all the talkgroups have
been registered, or have had activity within them in the
system, the controller then requests the remaining un-
registered communication units 113, 115, and 117, reg-
ister within the site. Typically, group activity for each of
the talkgroups will occur in a time much shorter than the
originally calculated group recovery time, and thus all the
communication units can participate in talkgroup activity
in a much shorter time than if all communication units
had registered, without the need to register. The control-
ler will calculate a new recovery time for the remaining
individuals, which time is needed to recover the total
number of communication units less those already re-
covered, via the entire registration process. Typically, ap-
proximately one communication unit per talkgroup will
have registered during the previous recovery of talk
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groups at that site. Hence, the vast majority of the com-
munication units will still need to register with their new
site, although the units can participate in group calls until
such registration takes place. The controller broadcasts
the individual recovery time, and each of the communi-
cation units determines a new random time to register
based on this individual recovery time, and registers at
that new random time.
[0029] The present method may be embodied in an
individual communication unit 111, without assistance by
a controller or other device within the infrastructure of the
communication system. In such a method, each of the
communication units, upon detection of a site failure or
reception of a message containing an indication that an
elevated level of registration is presently required in the
system. Each communication unit then picks a large ran-
dom time necessary to recover all the communication
units without collisions in the system. This number may
be programmed into the communication unit based on
load levels known within the communication system. The
communication unit then monitors group registrations
while waiting to register. If the communication unit that
is waiting to register notices a group registration or other
talkgroup activity for another talkgroup, the communica-
tion unit will decrease the random group registration time
based on the level of control channel traffic. Group re-
covered communication units start an intermediate fixed
timer. When the fixed timer expires, the unregistered,
remaining, communication units then begin a random in-
dividual timer and register when that random individual
timer expires.
[0030] An advantage of this method is that talkgroups
are provided for within the communication system, and
talkgroup communications can successfully be per-
formed in the system without need for all the individual
communication units to register with the system. When
at least one communication unit per talkgroup registers
as quickly as possible in the system, the system can al-
locate resources and direct calls to the individuals in the
talkgroups to facilitate communications in the system.
Without allocating resources and directing calls to talk-
groups, the individuals in the talkgroups would miss com-
munications intended for them. It is advantageous to reg-
ister these individuals and talkgroups as quickly as pos-
sible so that a minimum of communications is missed.
Also, this invention controls the rate at which communi-
cation units register, thereby optimizing the time it takes
to register communication units without overloading the
control channel. Other types of messages, such as ac-
knowledgments, may also benefit from the present in-
vention.

Claims

1. A method of operation in a RF mobile communication
system in which talkgroups may be established be-
tween communication units (111, 113, 115, 117), the

method comprising the steps of:

communication units (111, 113, 115, 117) each
sending a registration request message to reg-
ister with a given site of the system,
detecting (201, 301) an elevated registration lev-
el in which a number of registration request mes-
sages per unit time for a given site exceeds or
will exceed a threshold; and
when the elevated registration level is detected
applying a procedure for registration of commu-
nication units (111, 113, 115, 117) with the site;
characterised in that the procedure includes:

calculating a group recovery time large
enough for an expected number of commu-
nication units (111, 113, 115, 117) to regis-
ter with the site;
determining for registration of a given com-
munication (111, 113, 115, 117) unit a ran-
dom registration time that is less than or
equal to the group recovery time;
registering the given communication unit
(111, 113, 115, 117) when the random reg-
istration time for that unit has elapsed;
detecting whether a registered communica-
tion unit (111, 113, 115, 117) is a member
of a talkgroup and, if it is, delaying registra-
tion by at least one further communication
unit of that talkgroup.

2. A method according to claim 1 wherein registration
of a communication unit (111, 113, 115, 117) in-
cludes sending a registration request message by
the communication unit (111, 113, 115, 117) to a
controller 101.

3. A method according to any one preceding claim,
wherein the step of detecting the elevated registra-
tion level comprises detecting a site failure (201,
301).

4. A method according to claim 1 or claim 2, wherein
the step of detecting comprises measuring a number
of registration requests per unit time.

5. A method according to any one preceding claim,
wherein the presence of a talkgroup activity is deter-
mined by a group activity message comprising one
of a registration acknowledgement, a group call mes-
sage, and a group signalling message.

6. A method according to claim 5 wherein the group
activity message includes a talkgroup identification.

7. A method according to any one preceding claim, fur-
ther comprising the steps of:
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calculating a second group recovery time;
determining for a second given communication
unit (111, 113, 115, 117) a second random reg-
istration time that is less than or equal to the
second group recovery time;
registering the second given communication
unit (111, 113, 115, 117) when the second ran-
dom registration time for that unit has elapsed;
detecting whether the second communication
unit (111, 113, 115, 117) is a member of a sec-
ond talkgroup and, if it is, delaying registration
by at least one further communication unit (111,
113, 115, 117) of that second talkgroup.

8. A method according to any one preceding claim in-
cluding detecting the elevated registration level by a
controller (101).

9. A method according to any one preceding claim
wherein a group recovery time is broadcast to a plu-
rality of communication units (111, 113, 115, 117).

10. A method according to any one preceding claim,
wherein the step of determining a group recovery
time includes determining at least one of:

a number of communication units (111, 113,
115, 117) expected to register;
a current inbound registration request load; and
a tolerable registration failure rate.

11. A method according to any one preceding claim and
wherein a registration acknowledgement message
is sent to each communication unit (111, 113, 115,
117) in response to a registration request message.

12. A method according to claim 1 wherein the elevated
registration level is detected by a communication unit
(111, 113, 115, 117).

13. A method according to claim 7 including:

calculating a third group recovery time;
determining a third random registration time that
is less than or equal to the third time;
registering a given communication unit (111,
113, 115, 117) when the third random registra-
tion time has elapsed.

14. A method according to any one preceding claim, in-
cluding delaying registration of communication units
(111, 113, 115, 117) until at least one communication
unit from each talkgroup of a plurality of talkgroups
is registered.

Patentansprüche

1. Verfahren für den Betrieb in einem mobilen Funk-
kommunikationssystem oder RF-Kommunikations-
system, in welchem Gesprächsgruppen zwischen
Kommunikationseinheiten (111, 113, 115, 117) ge-
bildet werden können, wobei das Verfahren die fol-
genden Schritte aufweist:

Senden jeweils einer Registrieraufforderungs-
nachricht mit Hilfe der Kommunikationseinhei-
ten (111, 113, 115, 117), um auf einer bestimm-
ten Website des Systems registriert zu werden,
Erfassen (201, 301) einer höheren Registrie-
rungsebene, in welcher eine Anzahl an Regi-
strieraufforderungsnachrichten pro Zeiteinheit
für eine bestimmte Website einen Schwellen-
wert übersteigt oder übersteigen wird; und
bei Erfassung der höheren Registrierungsebe-
ne, Anwenden einer Prozedur zur Registrierung
von Kommunikationseinheiten (111, 113, 115,
117) auf der Website; dadurch gekennzeich-
net, dass die Prozedur folgende Schritte ein-
schließt:

Berechnen einer Gruppen-Wiederherstel-
lungszeit, welche lang genug ist, um eine
erwartete Anzahl an Kommunikationsein-
heiten (111, 113, 115, 117) auf der Website
zu registrieren;
Bestimmen einer willkürlichen Registrier-
zeit für die Registrierung einer bestimmten
Kommunikationseinheit (111, 113, 115,
117), wobei die willkürliche Registrierzeit
kürzer oder gleich der Gruppen-Wiederher-
stellungszeit ist;
Registrieren der vorgegebenen Kommuni-
kationseinheit (111, 113, 115, 117), wenn
die willkürliche Registrierzeit für diese Ein-
heit abgelaufen ist;
Erfassen, ob eine registrierte Kommunika-
tionseinheit (111, 113, 115, 117) ein Mit-
glied einer Gesprächsgruppe ist, und falls
dies der Fall ist, Verzögern der Registrie-
rung um mindestens eine weitere Kommu-
nikationseinheit dieser Gesprächsgruppe.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Registrierung einer Kommuni-
kationseinheit (111, 113, 115, 117) das Senden einer
Registrieraufforderungsnachricht mit Hilfe der Kom-
munikationseinheit (111, 113, 115, 117) an einen
Regler 101 einschließt.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Schritt
der Erfassung der höheren Registrierungsebene
das Erfassen eines Website-Versagens (201, 301)
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aufweist.

4. Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der Erfassungsschritt das
Messen einer Anzahl von Registrieraufforderungen
pro Zeiteinheit aufweist.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass das Vorhan-
densein einer Gesprächsgruppentätigkeit durch ei-
ne Gruppen-Tätigkeitsnachricht bestimmt wird, wel-
che entweder eine Registrierungsbestätigung, eine
Gruppen-Rufnachricht oder eine Gruppen-Signali-
sierungsnachricht aufweist.

6. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Gruppen-Tätigkeitnachricht eine
Gesprächsgruppen-Identifzierung aufweist.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, welches weiter die folgenden Schritte aufweist:

Berechnen einer zweiten Gruppen-Wiederher-
stellungszeit;
Bestimmen einer zweiten willkürlichen Regi-
strierungszeit für eine zweite bestimmte Kom-
munikationseinheit (111, 113, 115, 117), wobei
die zweite willkürliche Registrierungszeit kürzer
oder gleich der zweiten Gruppen-Wiederher-
stellungszeit ist;
Registrieren der zweiten bestimmten Kommu-
nikationseinheit (111, 113, 115, 117), wenn die
zweite willkürliche Registrierungszeit für diese
Einheit abgelaufen ist;
Erfassen , ob die zweite Kommunikationsein-
heit (111, 113, 115, 117) ein Mitglied einer zwei-
ten Gesprächsgruppe ist, und, falls dies der Fall
ist, Verzögern der Registrierung um mindestens
eine weitere Kommunikationseinheit (111, 113,
115, 117) dieser zweiten Gesprächsgruppe.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, welches die Erfassung der höheren Registrie-
rungsebene mit Hilfe eines Reglers (101) ein-
schließt.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass eine Grup-
pen-Wiederherstellungszeit an eine Vielzahl von
Kommunikationseinheiten (111, 113, 115, 117)
übertragen wird.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Schritt
der Bestimmung einer Gruppen-Wiederherstel-
lungszeit die Bestimmung zumindest entweder
einer Anzahl von Kommunikationseinheiten (111,
113, 115, 117), deren Registrierung erwartet wird;

einer augenblicklichen ankommenden Registrier-
aufforderungslast; oder
einer zulässigen Registrierungs-Versagensrate ein-
schließt.

11. Verfahren nach einem der vorhergehenden Ansprü-
che und weiter dadurch gekennzeichnet, dass ei-
ne Registrierungs-Bestätigungsnachricht an jede
Kommunikationseinheit (111, 113, 115, 117) an-
sprechend auf eine Registrieraufforderungsnach-
richt gesendet wird.

12. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die höhere Registrierebene mit Hilfe
einer Kommunikationseinheit (111, 113, 115, 117)
erfasst wird.

13. Verfahren nach Anspruch 7, welches folgende
Schritte aufweist:

Berechnen einer dritten Gruppen-Wiederher-
stellungszeit;
Bestimmen einer dritten willkürlichen Registrie-
rungszeit, die kürzer oder gleich der dritten Zeit
ist;
Registrieren einer bestimmten Kommunikati-
onseinheit (111, 113, 115, 117), wenn die dritte
willkürliche Registrierungszeit abgelaufen ist.

14. Verfahren nach einem der vorhergehenden Ansprü-
che, welches die Verzögerung einer Registrierung
von Kommunikationseinheiten (111, 113, 115, 117)
aufweist, bis mindestens eine Kommunikationsein-
heit von jeder Gesprächsgruppe aus einer Vielzahl
von Gesprächsgruppen registriert ist.

Revendications

1. Procédé d’exploitation dans un système de commu-
nication mobile RF, dans lequel des groupes de con-
versation peuvent être établis entre des unités de
communication (111, 113, 115, 117), le procédé
comprenant les étapes consistant à :

proposer des unités de communication (111,
113, 115, 117), chacune envoyant un message
de demande d’enregistrement pour s’enregis-
trer à un site donné du système,
détecter (201, 301) un niveau d’enregistrement
élevé, dans lequel un nombre de messages de
demande d’enregistrement par unité de temps
pour un site donné dépasse, ou va dépasser,
un seuil ; et
lorsque le niveau d’enregistrement élevé est dé-
tecté, appliquer une procédure pour l’enregis-
trement d’unités de communication (111, 113,
115, 117) au site ; caractérisé en ce que la
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procédure comprend les étapes consistant à :

calculer un temps de récupération de grou-
pe suffisamment important pour qu’un nom-
bre attendu d’unités de communication
(111, 113, 115, 117) s’enregistrent au site ;
déterminer, pour l’enregistrement d’une
unité de communication (111, 113, 115,
117) donnée, un temps d’enregistrement
aléatoire qui est inférieur ou égal au temps
de récupération de groupe ;
enregistrer l’unité de communication don-
née (111, 113, 115, 117) lorsque le temps
d’enregistrement aléatoire pour cette unité
s’est écoulé ;
détecter si une unité de communication en-
registrée (111, 113, 115, 117) est un mem-
bre d’un groupe de conversation et, si tel
est le cas, retarder l’enregistrement d’au
moins une autre unité de communication de
ce groupe de conversation.

2. Procédé selon la revendication 1, dans lequel l’en-
registrement d’une unité de communication (111,
113, 115, 117) comprend d’envoyer un message de
demande d’enregistrement par l’unité de communi-
cation (111, 113, 115, 117) à un contrôleur (101).

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape consistant à détec-
ter le niveau d’enregistrement élevé comprend de
détecter une défaillance du site (201, 301).

4. Procédé selon la revendication 1 ou la revendication
2, dans lequel l’étape consistant à détecter com-
prend de mesurer un nombre de demandes d’enre-
gistrement par unité de temps.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la présence de l’activité
d’un groupe de conversation est déterminée par un
message d’activité de groupe comprenant un mes-
sage parmi un accusé de réception d’enregistre-
ment, un message d’appel de groupe et un message
de signalisation de groupe.

6. Procédé selon la revendication 5, dans lequel le
message d’activité de groupe comprend une identi-
fication de groupe de conversation.

7. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre les étapes con-
sistant à :

calculer un second temps de récupération de
groupe ;
déterminer, pour une seconde unité de commu-
nication (111, 113, 115, 117) donnée, un second

temps d’enregistrement aléatoire qui est infé-
rieur ou égal au second temps de récupération
de groupe ;
enregistrer la seconde unité de communication
donnée (111, 113, 115, 117) lorsque le second
temps d’enregistrement aléatoire pour cette uni-
té s’est écoulé ;
détecter si la seconde unité de communication
(111, 113, 115, 117) est un membre d’un second
groupe de conversation et, si tel est le cas, re-
tarder l’enregistrement d’au moins une autre
unité de communication (111, 113, 115, 117) de
ce second groupe de conversation.

8. Procédé selon l’une quelconque des revendications
précédentes, comprenant de détecter le niveau
d’enregistrement élevé par un contrôleur (101).

9. Procédé selon l’une quelconque des revendications
précédentes, dans lequel un temps de récupération
de groupe est diffusé à une pluralité d’unités de com-
munication (111, 113, 115, 117).

10. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape consistant à déter-
miner un temps de récupération de groupe com-
prend de déterminer au moins un élément parmi les
suivants :

un nombre d’unités de communication (111,
113, 115, 117) attendues s’enregistrer ;
une charge de demande d’enregistrement en-
trante courante ; et
un taux d’erreur d’enregistrement tolérable.

11. Procédé selon l’une quelconque des revendications
précédentes et dans lequel un message d’accusé
de réception d’enregistrement est envoyé à chaque
unité de communication (111, 113, 115, 117) en ré-
ponse à un message de demande d’enregistrement.

12. Procédé selon la revendication 1, dans lequel le ni-
veau d’enregistrement élevé est détecté par une uni-
té de communication (111, 113, 115, 117).

13. Procédé selon la revendication 7 comprenant les
étapes consistant à :

calculer un troisième temps de récupération de
groupe ;
déterminer un troisième temps d’enregistre-
ment aléatoire qui est inférieur ou égal au troi-
sième temps ;
enregistrer une troisième unité de communica-
tion donnée (111, 113, 115, 117) lorsque le troi-
sième temps d’enregistrement aléatoire s’est
écoulé.
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14. Procédé selon l’une quelconque des revendications
précédentes, comprenant de retarder l’enregistre-
ment d’unités de communication (111, 113, 115,
117) jusqu’à ce qu’au moins une unité de communi-
cation de chaque groupe de conversation, parmi une
pluralité de groupes de conversation, soit enregis-
trée.
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